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? REFACE 


This  Guide  has  been  prepared  for  secretaries  and  typists  concerned 
with  the  preparation  of  mathematical  texts.  It  is  specifically  intended 
for  those  who  must  obtain  competence  from  the  occasional  typing  of  math¬ 
ematical  notation. 

The  instructions  are  based  on  the  techniques  used  by  publishers  in 
the  typographical  composition  of  books  and  journals  containing  mathesut- 
leal  expressions.  The  objective  is  not  to  limit  the  mathematician's 
individual  style  of  notational  structure  but  rather  to  provide  a  basis 
for  uniformity  so  that  his  publication  can  be  economically  and  efficiently 
prepared  and  will  have  the  best  possible  appearance. 

If  the  following  pages  do  contain  information  of  value,  credit  is  cer¬ 
tainly  due  to  the  efforts  of  Ann  Hells,  who  helped  smi  convert  typesetting 
methods  to  typewriting  methods.  Her  tact  in  feinting  out  faulty  instruc¬ 
tions  was  equaled  only  by  her  patience  in  helping  me  correct  them. 
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A  GUIDE  TO  THE  TYPING  OF  MATHEMATICAL  NOTATION 


Dorothy  G.  Stewart 

The  RAND  Corporation,  Santa  Monica,  California 


1.  INTRODUCTION 

It  is  difficult  to  compile  rules  for  the  typing  of  mathematics 
because  there  are  almost  as  many  ways  of  presenting  formulae  as  there 
are  mathematicians.  And  then  thexe  is  the  problem  of  terminology--of 
what  to  call  a  particular  element  that  has  no  particular  name.  Despite 
these  difficulties,  there  is  a  definite  need  to  set  forth  some  basic 
rules  to  help  technical  typists  convert  a  maze  of  handwritten — and  often 
illegible- -symbols  into  a  printed  form  that  will  be  intelligible  ana 
pleasing  to  the  intended  audience. 

The  rules  given  on  the  following  pages  are  formulated  to  help  you 
establish  and  maintain  a  consistent  style  in  the  typing  of  mathematics. 
They  are  based  on  the  printing  practices  used  by  book  publishers  and 
mathematical  journals.  They  can--and  should  be--modlfled  to  fit  the 
requirements  of  the  Individual  author.  This  Is  to  say,  they  need  not 
be  followed  rigidly,  but,  rather,  are  intended  to  help  you  to  know  what 
to  do  when  the  author  Is  not  around  to  tell  you  how  to  do  it. 

The  instructions,  arranged  in  four  major  groupings,  tell  you  how 
to  type  symbols  and  fractions,  what  spacing  to  use,  and  how  to  arrange 

•ft 

Any  views  expressed  in  this  paper  are  those  of  the  author.  They 
should  not  be  interpreted  as  reflecting  the  views  of  The  RAND  Corporation 
or  the  official  opinion  or  policy  of  any  of  its  governmental  or  private 
research  sponsors.  Papers  are  reproduced  by  The  RAND  Corporation  as  a 
courtesy  to  members  of  its  staff. 
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equations--all  of  which  contribute  to  correct,  functional  preseutatiot 
Since  brevity  is  essential  if  instructions  are  to  be  useful,  cross  re) 
erence  has  been  employed  to  help  you  find  additional  information  if 
necessary. 

In  general,  you  should  use  double  spacing  for  publications  conta; 
lng  mathematical  expressions.  If  large  symbols  (integrals,  summatioi 
etc.)  appear  wichin  the  text  line,  the  expressions  should  be  displaye 
They  need  not  be  numbered. 

Although  fypits  have  been  used  in  many  of  the  examples,  symbols  * 
as  integrals,  summations,  roots,  parentheses,  brackets,  braces,  etc., 
can  be  drawn  by  hand  if  Typits,  IBM  Changeable  TVpe  Bars,  or  other  t> 
of  supplementary  keys  are  not  available.  However,  if  more  than  occas. 
mathematical  expressions  are  to  be  typed,  it  is  recommended  that  the 
typewriter  be  equipped  for  the  use  of  supplementary  keys.  A  fairly 
and  complete  assortment  of  characters  needed  for  mathematical  composi. 
is  obtainable.  Once  you  become  adept  in  the  use  of  such  keys,  tit'1  tat 
of  typing  mathematics  will  be  less  arduous  and  the  appearance  of  the  f 
ilcatlon  will  be  enhanced. 
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2.  SYMBOLS 


2.1.  Roman  Letter  Symbols 

Both  capital  and  lovercaae  typewritten  lectera  (voman)  and  script 
letters  are  used  as  symbols  in  mathematical  notation.  When  typing  from 
handwritten  copy,  be  careful  to  distinguish  between  the  letter  £  and 
the  numeral  one  (1);  a  capital  K  and  a  Greek  kappa  (1C);  a  lowercase  p 

and  a  Greek  rho  (p) ;  a  lowercase  u  and  a  Greek  mu  (4) ;  a  lowercase  v 

and  a  Greek  m>  (v) ;  a  lowercase  w  and  a  Greek  omega  (u)) ;  a  capital  X 
and  a  Greek  chi  (x) ;  a  lowercase  x  and  a  times  sign  (X) .  If  you  do 
not  know  which  symbol  the  author  intends,  do  not  gueas:  ask  before 
you  type. 

2.2.  Greek  Latter  Swd>ols 

If  Greek  letters  are  not  available  on  your  typewriter,  and  you  do 
not  have  access  to  Interchangeable  keys  or  Typlts,  It  Is  usually  pre¬ 
ferable  to  Insert  Greek  letters  by  head,  unless  you  ere  very  adept  at 
improvising  on  the  typewriter,  lor  example,  a  theta  can  be  made  by 
typing  a  sero  and  then  inserting  the  bar  by  overtyping  a  hyphen  through 

the  sero;  e.g. ,  I.  Be  sure  that  the  bar  goes  through  the  center  of  the 

sero. 

A  sigma  (9)  car  be  made  by  typing  a  lowercase  o  and  then  completing 
the  letter  by  hand  (.»). 

A  phi  (<p)  nay  t  »  written  as  0  or  as  9.  The  first  can  be  made  by 
combining  an  o  and  the  solidus  (/);  an  Interchangeable  key  or  Typit  must 
be  used  for  the  second.  Do  not  substitute  one  for  the  other;  the  author 
may  be  using  both  In  his  notation. 


-WV4JN 
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The  epsilon  nay  be  written  u  c  or  u  (.  Do  not  substitute  ot 
for  the  other  without  checking  with  the  author. 

A  pal  (f)  can  ba  mad*  by  typing  a  solidus  and  completing  the  l 
by  hand  (e.g. ,  f)  . 

2.3.  Functional  and  Operational  Symbols  (See  also  Seca.  2.4.4,  4. 
and  4.9.2.) 

Functional  and  operational  symbole  auch  aa  thoae  given  in  the 
lowing  liat  are  typed  in  lowercase  letters  without  periods.  This  ; 
applies  generally  to  any  standard  abbreviation  of  more  than  one  le 


sin 

sec 

tanh 

exp 

sup 

min 

cos 

CSC 

coth 

log 

inf 

-ex 

tan 

slnh 

sech 

In 

lub 

sgn 

cot 

cosh 

csch 

11m 

gib 

mod 

f 

4 


2.4.  Superiors  and  Inferiors  (Superscripts  and  Subscripts!  (Sec  a 
Sec.  4.3.) 

Superiors  ere  usually  placed  directly  over  inferiors  (e.g.,  D 
Occasionally,  aa  inferior  may  precede  a  superior  (e.g.,  A^);  or  1 
precede  the  symbol  to  which  it  is  attached  (jFj) .  Check  such  usa£ 
the  author  before  typing. 

To  type  an  inferior  or  superior,  roll  the  platen  one-half  spa 
below  or  above  the  naln  line. 


-1 

'r-l,r; 


V 


,-<x-A)/e 


Do  not  space  between  a  symbol  and  a  superior  or  inferior.  If 
typewriter  is  not  equipped  with  half-spacing,  make  certain  that  th 


-5- 


inferlors  and  superiors  are  typad  sufficiently  below  or  abova  tha  lint 
to  ba  raadlly  distinguished  aa  infarlor*  and  auparlora.  Carelessness 
nay  result  in  aablguity. 

2.4.1 .  Suparior*  and  Infarlor*  U«ad  with  Paranthaaaa  or  Brackata, 

Superior*  and  inferior*  should  ba  typed  cloaa  to  a  parenthasi*  or 

0 

bracket. 


When  parentheses  and  brackets  nust  be  inserted  by  hand,  allow  one  space 
between  the  synbol  preceding  the  parenthesis  or  bracket  and  the  superior 
or  inferior. 

if' 

k,< ■»  ’  C",  -  1 . "l  •  l*  P^lr. 


In  text,  superiors  and  inferiors  are  typed  to  the  right  of 
suasutlons,  products,  and  intarsactlona.  Do  not  specs  between  the 
synbol  and  its  superior  or  inferior.  To  type  a  superior  to  a  sun- 
nation,  product,  or  intersection,  roll  tha  platen  one-half  apace  up; 


•6 


t-  - 

»r«r»  ' 


to  type  an  Inferior,  roll  tha  platan  one-half  apace  down  froa  the  main  11 


t-1 

-1 


n 


p-i 

u“s 


Superiors  and  inferiors  are  usually  typed  to  the  right  of  the  integr 
both  in  displayed  equations  and  in  the  text.  Do  not  space  between  the 
symbol  and  its  superior  or  inferior.  To  type  a  superior  to  the  small  ini 
gral,  roll  the  platen  one-half  space  up.  To  type  a  superior  to  a  large 
integral,  roll  the  platen  up  one  and  one-half  spaces.  To  type  an  infer! 
to  either  the  small  or  large  integral,  roll  the  platen  one  full  spac«  do* 
from  the  diain  line.  (To  type  an  inferior  to  a  superior  or  a  second  infe 
to  an  inferior,  roll  the  platen  down  an  additional  half  space.) 


rVui  f  I* 

J0  J  Vs  -R 

O  ** 

Occasionally  (when  the  expression  signifies  s  region  of  integration 
the  inferior  is  centered  under  the  Integral  or  under  multiple  integrals 
(roll  tha  platen  down  one  full  space  below  the  Integral).  If  you  are  no 
sure  of  the  author’s  intent,  ask  before  you  type. 

J,  SI.  UJ 

(e)  Rj  V 

Complex  inferiors  to  suaaations  and  products  are  sosMtlmes  typed  it 
two  lines;  or  they  can  be  typed  in  one  line,  centered  under  the  symbol, 
and  separated  by  a  semicolon. 

L  f;  l 

i*l  a*l  uvw;ijh 

—  J-0  a-j 


T~7/ - - 
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2.4.3.  Superiors  and  Inferior*  Used  with  a  SlngU  Vertical  Bar. 
Superiors  and  inferiors  should  be  typed  to  the  right  of  a  single  vertical 
bar  denoting  a  sign  of  substitution.  If  the  vertical  bar  is  to  be  in¬ 
serted  by  hand,  allow  one  space  between  the  symbol  preceding  the  bar  and 
the  superior  or  inferior. 

ae 

2.4.4,  Inferiors  to  Operational  Symbols.  In  display,  inferiors  to 
operational  symbols  should  be  typed  one  full  space  below  the  main  line. 

min;  max;  sup;  inf;  lim;  gib;  lub;  lia  sup;  11m  inf 
<t>  F  a  b  ir*®  f  p  n-ao  n-*» 

In  text,  inferiors  to  operational  symbols  are  placed  to  the  right  of  the 
symbol,  one-half  space  below  the  main  line  (e.g. ,  lln^  mi  maxQ) . 

2.4.3.  Abbreviations  as  Inferiors.  When  words  and  abbreviations  of 
words  are  used  aa  inferiors,  ebay  are  typed  with  lower-case  letters. 

v  •  "‘w  v.  •  v  •  *»■. 

opt 

2.4.6.  Frits  anJ  Asterisks.  Primes  and  asterisks  are  usually 
placed  directly  over  inferiors  (e.g,,  x|;  A*) .  Occasionally,  an  asterisk 
or  prime  may  precede  »n  inferior  (e.g,,  -  a^) ,  or  it  may  precede  the 

symbol  to  which  1  is  attached  (e.g.,  /f^;  *4°®).  (If  you  are  not  sure 
of  the  author's  Intent,  ask  before  you  type.) 

Typit  keys  should  be  used  to  type  the  single  prims  (K#) ,  double  prime 
(K#)  ,  and  triple  prime  (K*)  (the  apostrophe  can  be  used  it  fypits  are  not 
available).  Do  not  confuse  the  prime  with  the  numeral  "one,"  whieh  is  sold 
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used  as  a  superior  (however,  einus  one  (-1)  is  used  as  a  superior). 

If  tha  prime  belongs  to  an  inferior,  it  should  be  placed  next  to  it 

(•.*.,  *j/). 

2.4.7.  Superiors  and  Inferiors  in  Fractions.  (See  also  Sec.  3.1.4.) 
If  a  superior  occurs  in  the  denominator  of  a  fraction,  roil  the  platan 
one  and  one-half  spaces  below  the  fraction  bar  and  type  the  symbol  to 
which  the  superior  is  to  be  attached;  roll  the  platen  up  one-half  space 


and  type  the  superior.  The  superior  must  not  touch  the  fraction  bar. 


If  an  inferior  occurs  in  the  numerator  of  a  fraction,  roll  the  platen 
one-half  space  above  the  fraction  bar  and  type  the  symbol  to  which  the 
inferior  is  to  be  attached;  roll  the  platen  down  and  type  the  inferior. 


/•M*.'!  14"  ■  ■ 


ffTTWRl1 


lors .  Superiors  snd 


inferiors  precede  ell  punctuation  except  the  period  of  en  abbreviation. 


x  -  2y2.  in.1 


To  type  a  superior  to  e  superior,  roll  the  platen  one-half  space 
above  the  main  line  and  type  the  first  superior;  roll  it  up  an  addltlonel 
half  space  for  the  second  superior.  To  type  an  Inferior  to  a  superior, 
roll  the  platen  one  full  space  above  the  main  line  and  type  the  superior; 
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roll  it  down  one-half  space  and  type  tha  inferior. 


(superior  to  superior); 


e  r  (inferior  to  superior) 


To  type  an  inferior  to  an  inferior,  roll  the  platen  one-half  space 
down  from  the  main  line  and  type  the  first  inferior;  roll  it  down  an 
additional  half  space  for  the  second  inferior.  To  type  a  superior  to  an 
inferior,  roll  the  platen  down  one  full  space  below  the  naln  line  and 
type  the  Inferior;  roll  it  up  one-half  space  for  the  superior. 


2 

p.k  (Inferior  to  inferior);  g  »(s)  (superior  to  inferior) 
u  IT 

2.6.  Intern:-1  *,  end  Products  (8m  also  Secs.  2.4.2  and  4.7.) 

2.6.1.  Integrity,  7‘TMfltloas.  and  Products  in  Pise  lay.  In  displayed 
equations,  use  the  large  Integral,  large  sanation,  end  large  product. 
Superiors  and  Inferiors  should  ho  placed  to  the  right  of  the  Integral  (see 
Sec.  2.4.2).  Superiors  and  inferiors  should  he  typed  above  and  below  sun- 
nations  and  products  (on  See.  2.4.2). 

P*e-1  p-l 

*  l  ' 

i-i 

use  the  snail  Integral,  the  capital  sipn,  and  the  capital  Greek  pi. 
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Supsriors  and  infer lor a  used  with  thasa  symbols  in  tha  text  should  ba 
placed  to  tha  right  of  tha  symbol  (see  Sac.  2.4.2).  Do  not  apace  betwet 
tha  symbol  and  its  superior  or  inferior. 

2.6.3.  Integral*,  SunsatlonSj  and  Products  in  Fractions.  If  an 
integral,  summation,  or  product  occurs  in  the  numerator  or  denominator 
a  fraction,  use  the  small  integral,  the  capital  sigma,  and  the  capital 


1 

J*0  f(x)  dx  *  J1 

F(x  -  y)  ;  yj i  "  E  E  A 

j-1  i-1 


K 


M*/2 

n  M(a  -  y) 


Note  that  superiors  and  inferiors  to  integrals  are  placed  to  the  right 
the  integral;  those  to  summations  and  products  are  usually  typed  above 
below  these  sysfcols. 

If  an  integral,  summation,  or  product  occurring  in  the  numerator  . 
fraction  has  an  Inferior,  roll  the  platen  up  one  full  space  and  type  th 
symbol;  then  roll  it  one  full  space  down  and  type  the  inferior  (the  ini 
must  not  touch  the  fraction  bar).  If  an  integral  does  not  have  an  infe 

roll  the  platen  up  one-half  space  and  type  the  symbol.  If  a  summation 

product  does  not  have  an  Inferior,  type  the  symbol  on  the  line. 

If  a  summation  or  product  occurring  In  the  denominator  of  a  fracti 
has  a  superior,  roll  the  platen  down  two  full  spaces  and  type  the  symbr 
than  roll  the  platan  up  one  full  space  and  type  the  superior  (the  supet 

must  not  touch  the  fraction  bar).  If  a  summation  or  product  does  not  h 

a  superior,  roll  the  platen  down  one  full  specs  and  type  the  symbol.  1 
type  an  Integral  (with  or  without  a  superior)  in  the  denominator  of  a 
fraction,  roll  the  platen  down  one  and  one-half  spaces. 


4MB, <*«<i^iisensMninunnsnnnMPnnNBNBlNI8gnnw'*f7'< '*-  ' 

<j 
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2.6.4.  Integrals  and  Siaguttlong  in  Matrices  •ad  Determinants.  (8m 
also  Sec.  4.7.)  If  Integrals  or  suamatlons  occur  in  matrices  or  determi¬ 
nants,  use  the  small  symbols. 


Note  that  in  a  matrix  or  determlMnt,  superiors  end  inferiors  are  placed 
to  the  right  of  both  integrals  and  summations. 

2.9  end  4.9.2.)  If  am  integral  1m  a  displayed  equation  occurs  vithln 
absolute-value  signs,  use  the  largs  integral. 

| J*  6<x)  df(x)  |  f  J*  |0<x)  |  df(x) 

LIl  Pereft^hesfs,  jadaSL  Mtf  lUtli  <*••  «l«»  *•«.) 

These  grouping  symbols  era  usually  used  la  the  following  sequence: 

({[tcon]}) 


i 

! 


i 

( 
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Hote  that  tha  lar.a  symbols  should  only  be  used  to  axtan  tha  saquanca 
whan  necessary.  Do  not  altar  tha  grouping  symbols  enclosing  single 
alamants  or  groups  of  elements  without  checking  with  the  author;  certain 
elements  are  enclosed  within  specific  grouping  symbols. 

(Xjh  {f j(x) } ;  [0,  1];  <0,  1);  (0,  1];  [0,  1);  f(x(t)) 

Grouping  symbols  should  be  the  same  height  as  the  largest  expression 
contained  within  them.  It  is  not  necessary  to  increase  the  size  of  the 
grouping  symbols  to  enclose  superiors  or  inferiors.  If  a  grouping  symbol 
must  be  hand-drawn,  allow  one  space  for  its  insertion. 

ftVi  +  •••  +  vB]  *  Cvi(t)  +  +  *Bra(0 3} 


-  (i y  v’V) » ■  o 

k-1 

2.7.1.  Faranthesas  and  Irackets  Used  with  fractions.  When  the  ex¬ 
pression  enclosed  includes  a  built-up  fraction  of  two  levels,  large  par¬ 
entheses  can  ba  used.  For  a  fraction  of  more  than  two  levels,  brackets 
may  be  substituted  for  parentheses.  (In  such  cases,  the  brackets  will 
have  to  be  hand-drawn;  allow  one  space  for  the  insertion  of  each  bracket.) 


2.1.2.  Parentheses  and  Brackets  Used  with  Radical*.  Sm  also 
Seca.  2.8  and  4.8.)  Whan  parenthesaa  or  brackata  contain  a  radical, 
they  ahould  be  large  enough  to  encloae  the  radical. 


2.7.3.  Angle  Bracketa.  When  angle  brackets  are  needed,  Typita 
ahould  be  uaed  or  the  bracket  ahould  be  hand-drawn  (allow  one  apace  for 
insertion  of  each  bracket).  Do  not  substitute  the  "is  greater  than"  or 
"is  leas  than"  aign.  Large  angle  bracketa  can  be  typed  by  ualng  the 
Typit  keys  labeled  "variations"  and  "of  the." 


LL.  MsiU  Clwtl)  ♦•••> 

A  radical  sign  should  always  be  large  enough  to  contain  the  entire 
quantity  to  which  the  sign  pertains.  The  horisontel  bar  (vinculuaO 
ahould  extend  over  the  couplets  expression;  swbiguity  can  result  when 
the  termination  of  a  radical  is  not  clear  (a.g,,  -/*  ♦  bx,  not  ye  +  bx). 
The  horisontel  bar  for  the  single-lias  radical  can  be  nada  by  rolling 
the  pleten  up  one  full  space  and  typing  one  or  aore  under linos;  the  bar 
for  the  double- line  radical  can  be  node  by  rolling  the  platen  up  two 
vail  spaces  and  typing  one  or  aore  underlines. 
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The  snail  radical  sign  should  ba  usad  If  the  symbol  vithln  It  doas 
not  hava  a  superior  (a  single  inferior  nay  extend  beyond  the  radical  slg 

a  -  Ji  +  n*;  Veq  -  - 


If  any  symbol  within  the  radical  has  a  superior,  the  large  radical  sign 
should  be  used.  Roll  the  platen  down  one-half  space  and  type  the  radic^ 
then  roll  it  up  one-half  space  and  type  the  first  symbol. 


If  the  radical  contains  a  fraction,  use  the  large  radical  sign.  Roll 
the  platen  down  one-half  space  and  type  the  radical;  roll  it  up  one  full 
space  and  type  the  moaerator  and  then  the  fraction  bar  (use  the  under see 
roll  the  platen  down  one  full  space  and  type  the  denominator.  Note  th  >> 
the  expression  preceding  the  radical  aligns  with  the  fraction  bar. 

--7HT5T 


If  the  expression  within  a  radical  is  complex,  ask  the  author  to 
simplify  it  to  eliminate  die  radical  sign.  For  example, 


1  + 


£2  (t  ) 

2v  'Vj 


can  be  simplified  to 


r& 


(tn-l> 


f  (tn>  J 
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2.8,1.  todlc«l»  within  the  T»t.  In  text,  both  the  small  and  the 
large  radical  signs  can  be  used.  However,  If  possible,  it  is  better  to 
display  expressions  involving  the  use  of  the  large  radical.  To  insert 
the  large  radical,  roll  the  platen  down  one-half  space  and  type  the 
radical;  then  roll  the  platen  up  to  the  text  line  and  type  the  first 
symbol.  (Note  that  the  text  line  aligns  with  the  symbols  within  the 
radical.) 

...  for  which  +  y2  >  1 


If  the  radical  contains  a  fraction,  ask  the  author  to  "turn"  the 
fraction  so  that  it  can  be  typed  in  a  single  line.  For  example, 

...  values  of  m  end  J  ^ 

"o 


should  be  typed 


. , .  values  of  si  and  v^TNq 

udi<iiii  la  tin  \  D,”,lMt0r  °*  ** 

(See  also  Sec.  4.8.)  In  the  numerates1  and/or  denominator  of  a  fraction 
either  the  small  or  large  redieel  sign  can  be  used  as  needed. 


If  the  radical  in  either  the  maserator  or  danoadnator  of  a  fraction 
contains  a  fraction,  ask  the  author  to  "turn!'  the  fraction  so  that  It 
can  be  typed  in  a  single  line.  For  example* 
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should  be  typed 

(x  -  7e7n0)2 
2 


2.9.  Absolute-value  Signs  (See  also  Secs.  2.4.3,  2.6.5,  4.1,  and  4. 

The  height  of  an  absolute-value  sign  is  determined  by  the  he.'  jh t 
of  the  quantity  to  which  it  pertains. 


2.10.  Exponentials  (See  also  Sec.  4.10.) 

An  exponential  can  ba  expresaad  either  by  the  symbol  "e"  or  by 
"exp,"  depending  on  the  complexity  of  the  superscript.  In  a  displays 
equation,  the  expression 


c2 

Fr 


should  be  typed  as 


■[c  /(1+r)] 


or 


exp 


(-rh) 


r  „  .»  .tiSMMrVMl** 
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Note  that  Co  simplify  a  superscript,  parentheses,  brackets,  and  sometimes 
braces  must  be  used  to  enclose  certain  elements.  Ask  the  author  to  sim¬ 
plify  these  expressions  before  you  type  them. 

Hie  "exp"  form  should  always  be  used  if  the  superscript  is  elaborate 
or  if  it  contains  an  integral  or  summation.  For  example, 


'I  u(s)  ds 
e  and 


n 

-  E  I(X  >A  -e) 
. _ .  i  s 


should  be  typed  as 


exp 


[-J  U(.)  d.] 


and 


n 

[- 1  I(x1  >  ab 
i-1 


Both  the  "e"  and  "exp"  forms  may  be  used  in  the  sasw  equation. 
For  example, 


x(t)  -  exp  [£  u(s)  ds]eXty(t) 

To  type  a  binomial  in  either  the  text  line  or  a  displayed  equation, 
roll  the  platen  up  one-half  space  and  type  the  top  integer;  then  roll  the 
platen  down  one  full  space  and  type  the  bottom  Integer. 

(k> 

j  . . .  (in  text  line) 


Pr  <V  '  (I)  pjl<1  -  p/’1 


(in  displayed  equation) 
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I£  the  top  integer  haa  an  inferior!  roll  the  platen  up  one  full  space 
and  type  the  main  symbol  and  than  roll  it  down  one-half  apace  and  type 
the  inferior;  roll  the  platen  down  an  additional  full  apace  and  type 
the  bottom  integer. 


2.12.  Embellished  Symbols  and  Overscorea 

When  a  dot,  bar,  tilde,  circumflex,  or  arrow  is  used  over  a  symbo 
(x,  x,  x,  X,  x,  3),  it  should  be  placed  as  close  to  the  symbol  as  pot:-, 
without  actually  touching  it.  If  a  bar  occurs  under  a  symbol,  check  v 
the  author.  Symbols  should  never  be  underscored  for  emphasis  (Italics 
even  when  they  occur  In  an  italicised  text  line. 


...  the  integral  M(t)  is  defined  for  t  in  ... 


Whan  overscores  are  used  to  indiceto  mathematical  operations  or 
groupings,  auks  certain  that  the  extent  of  each  overscore  is  clearly 
shown. 


-  Vt  ’  <*r>('r>t 


If  superiors  are  attached  to  tha  overseer#,  ask  the  author  to  simplify 

the  expression.  For  exaa^la, 

_ S,N  _ V 

R*  -  CQ  min  |0  -  yj2  -  CQ|e  -  Y*(0|V)|2 


can  be  written  as 


4  -  Gq  min  <|6  -  Ya!2)S,N  “  CQ( fe  -  Y*<®|V) |2>V 

^<7 


-19- 


3.  FRACTIONS 

3.1.  Numerical  Fraction*  (See  alao  Sec.  4.18.) 

Numerical  fractions  can  be  typed  in  three  different  ways:  using 
the  solidus  (slant  bar);  using  fypits  to  create  ''small"  fractions; 
using  the  numerals  on  the  typewriter  to  create  large,  built-up  fractions:- 

1/2  (solidus  fraction);  $  (Typit  "small"  fraction); 

(large  built-up  numerical  fraction) 

(Note  that  "small"  fractions  can  be  created  from  Typit s  by  using  superiors 
and  inferiors;  e.g. ,  the  fraction^-  very  closely  switches  the  single-piece 
Typit  fraction  ^.) 

3.1.1.  Numerical  Fractions  in  Text.  If  you  have  access  to  Typit 
fractions,  they  should  be  used  In  the  text  line;  otherwise  use  the  solidus 
fraction.  Do  not  use  built-up  fractions  in  the  text  line. 

...  is  identically  t  for  e  •  0;  oj 

...  «r  is  identically  1/2  for  s  ■  0 

liiaia  iMHttsai  Mm  la  Mitlirrt  ImiUaa  «  no 

built-up  literal  fraction  (one  in  which  either  nusMrator  or  denoailnator, 
or  both,  is  a  letter)  or  large  symbol  in  the  equation,  use  a  Typit  ssmII 
fraction  if  available;  otherwise  use  a  large  built-up  maaerical  fraction. 
Do  not  use  a  solidus  fraction  in  displayed  equations. 

V  •  (preferred) ;  V  ■  k^B  (acceptable) 
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superior*.  To  type  either  fraction,  roll  the  platen  up  one-half  apace. 


If  a  superior  numerical  fraction  occurs  In  the  denominator  of  a 
fraction,  roll  the  platen  down  one  and  one-half  spaces  and  type  the 
symbol  to  which  the  superior  is  attached;  then  roll  the  platen  up  one-half 
space  and  type  the  superior. 


— at  "•  , 

(25)*  (25) 1/1 

3.2.  Literal  Fractions  (See  also  Sec.  3.1,3.) 

A  literal  fraction  la  one  in  which  either  the  numerator  or  the 
denominator,  or  both.  Is  a  letter  (toman,  Creek,  German,  etc.).  Literal 
fractions  can  be  typed  in  two  ways:  as  solidus  (/)  fractions  or  as 
built-up  fractions. 

(u^/uj2  •  0  (in  text  line); 

3.2.1.  Literal  fractions  in  Text.  Do  not  use  built-up  literal 
fractions  In  the  text  line.  Ask  the  author  to  " turn"  the  fraction  so 
that  It  can  be  typed  with  a  solidus,  for  example.  In  the  text  line 

*»  ■  for  ’,Meh  c  ~  <3£l  • 0 

should  be  typed  as 

C  for  which  C  ~  (<Wdy)¥  ■  c 


($■ 


0  (in  displayed  equation) 


-  ;  v  *  • 
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3.2.2.  Literal  Fractions  In  Displayed  EjuttlgM.  In  displayed 
equations,  literal  fractions  are  usually  built  up. 


V 


1  n 

V  +  1  2(m  +  2)  ,  m 

xnH-2  2(m  +  2) 


3.2.3.  Literal  Fractions  in  the  Numerator  and/or  Denominator  of 
a  Fraction.  Built-up  literal  fractions  are  usually  used  in  both 
numerator  and  denominator  of  a  fraction. 


u. 


^6 

dx 


p,  N  dx  (p«N^ 


1  dN 
N  dx 

_1  ^ 
p.  dx 


m 


const; 


1 


+ 


2 

2  l_ 

y-W 


However,  if  both  the  numerator  and  denominator  consist  of  a  single 
built-up  fraction,  the  solidus  should  be  used  in  both  numerator  and 
denominator.  For  example. 


*0  tan  Y0 


should  be  typed 


dj  dR/dt 
d9  “  d6/dt 


*0  t#n  Y0 


Also,  when  either  the  numerator  or  denominator  is  complex,  making  the 
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4.  SPACING 

4.1.  Roman  Letter  Symbols  and  Greek  letter  Symbols 

Do  not  Insert  apace  between  symbols  that  multiply  or  between  » 
number  end  the  symbol  it  multiplies  (for  exceptions,  see  Sec.  4.12). 

ciP1(e);  Y'  -  2AX  +  NA2;  T2B  -  aSr2  +  2bSrd  +  cSd2 


Do  not  Insert  space  between  a  number  or  a  symbol  preceding  or 
following  a  vertical  bar  (for  exception,  see  Sec.  4.9). 

Pt(n|n);  E(x  -  l|x  *  1);  |x|  -  ® 

Insert  one  space  between  adjacent  symbols  or  numbers  separated 
by  commas. 


0  •  A(X,  h,  V,  Y.  ■,  L,  or,  «)  -  0;  B  -  1,  2 . h 

Do  not  Insert  space  between  a  symbol  or  number  and  a  parenthes 
bracket,  or  brace. 


10(r  •  1)9;  |Q[r/r(r  +  s))2;  B{[n(t)  -  v][n(t  ♦  r)  -  v]') 


Asia  fiat  at 

Insert  one  space  before  and  after  a  sign  of  operation  (+,  ±,  ?, 
x,  . ,  +)  (for  exceptions,  sea  Sec.  4.5). 


7p2  -  4  ♦  (13p  -  2)n*  +  4n 


^(p) 


r  ±  V 


y 


c  t  d 
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Do  not  Insert  a  space  following  a  sign  that  belongs  only  to  the  symbol 
letter  symbol;  number;  functional  or  operational  symbol  (see  Sec.  2.3 
and  Sec.  4.6);  summation  or  Integral  (note  the  illusion  of  space  between 
the  minus  sign  and  the  summation  because  of  the  inferior  to  the  suamation). 


i(-»,  xQ)  -  0;  -b  +  X  +  a;  dj  -  -32  +  N;  J  -  0,  *1.  ±2 
Rl<s)  *  -Cj  <  0;  sin  (-x)  -  -sin  x;  k2  -  '^g^1 


CCB; 
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Note  chat  "c"  or  "C"  la  sometimes  uaad  In  place  of  Che  sign 


c  e  C4;  j  e  z 


4.5.  Superiora  and  Inferiors 

Do  not  apace  before  or  after  signs  of  operation,  signs  of  equality 
or  inequality,  logic  symbols,  etc.,  in  superiors  or  inferiors. 


,(t+8)x-b(0) 


x  .  r  • 

t-hn-v'n>  l,  HE  * 


I  , 


L  ;  lim;  max 

isS(nfl)  nr*®  j-k|<n6 


Functional  and  Operational  Symbols  (See  also  Secs.  2.3  and  2.4.4.) 


Insert  one  space  before  and  after  a  functional  or  operational  symbol 
insert  one  space  following  the  element  (argument)  belonging  to  the  symbo 


sin  (x  ±  y)  ■  ain  x  cos  y  *  cos  x  sin  y 


tan  (x  *  y)  -  -p£- 


*  tan 


tan  x  tan  y  c 


;  lim  x(t)  -  y 


fj^a)  •  m£n  Q(x,  a) ;  log  y  -  log  c  +  x  log  k 


r(e,  t)  ?  exp  [s2*^] 


Insert  one  space  between  grouped  functional  or  operational  symbols. 


log  log  log  x;  log  cos  <t 


Note  that  when  one  or  more  functional  symbols  have  complex  inferiors. 
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one  space  is  used  between  the  Inferiors  rather  than  between  the 
functional  symbols. 


min  max  *  min  max  min  max 

(xi»x2»,,,»xn>  (yl’y2 . yn}  X1  yl  (x2 . xn>  (y2*~ "V 


4.7.  Integrals.  Summations,  and  Products  (See  also  Sec.  2.6.) 

Insert  one  space  before  and  after  an  integral,  summation,  or 
product  (unless  an  operation  sign  that  applies  only  to  the  integral 
or  summation  precedes  the  symbol;  see  Sec.  4.2). 


OD 

g(c)  ■  r  f  g(cex  -  1)  exp  [-b(ceX  -  l)]ex  dx;  P  *  I*  D  dV 
J0  J 


/  / 

•  *X  -  l'x 


I  vi.V  e*I*rV  m  3 1 

(g,h)cO 


*2*  ***•  "  J[  ^ 


4.7.1.  Multlnle  Inteerals.  Multiple  integrals  without  superiors 
or  Inferiors,  or  with  a  common  inferior,  should  be  typed  without  space 
between  the  symbols  but  with  one  apace  before  and  after  the  group  of 


symbols. 


M  ■  JJJ  p  dV;  u(P)  "  j  JJ  u  dS 


When  multiple  Integrals  have  superiors,  allow  one  apace  between  the 
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symbols  at  wall  at  bafora  and  after  the  group  of  symbols. 

^  ■  £  >/•'>  d*  •  J"o  C  d*  dt 

4.7.2.  Multiple  Sunmations.  Allow  one  apace  between  adjacent 
multiple  aummationa  and  one  apace  before  and  after  the  group  of  aymbo 

**  ■  II  Vvy  v,r  II  *u  ■  II  ‘t v,t  £<tij> 

Kj  1<J 


When  one  or  more  adjacent  suasmtions  have  complex  inferior*,  one 
apace  la  uaed  bafora  and  after  the  inferiors  rather  than  between  the 
suouationa. 


I  I 

l«l  k»n.  .+1 
i-i 


4.7.3.  Adjacent  Intsarsls  and  Summations.  Allow  one  space  betwt 
adjacent  Integrala  and  summations. 


I<«>  •  If  fn(x)  dx 

n-0 


4.1.  todltits 

Allow  one  space  between  the  radical  sign  and  a  letter  or  numeral 
preceding  or  following  it. 

i9in  -  4  |  T}  i  -  m  >Jfc  Mf  V  -  tan2 


hHi 
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Allow  one  space  between  adjacent  radical  signs, 

■  (T7!)2  JiJl  -  Ji 

Allow  one  space  between  a  built-up  fraction  and  a  radical  sign. 

Allow  one  space  between  a  small  fraction  and  a  radical  sign. 

*^k\  ■  \ 

Allow  one  space  between  a  radical  sign  and  a  parenthesis  or 
bracket. 

Jl  O  *  4j)Pk(0);  Jl  [Jk(T)  -  ^(t)] 

Asia  MtaUm  CAkieton-Titof  Hbl  Jten  Hbl  IteJ  <*•• 

also  tec.  4.1*) 

Do  not  insert  specs  he  tween  edjeeent  jjn]|  werticel  here  or 
between  edjeeent  double  end  J^||bl  wertieel  bare. 

|X|-uiih»  i«J  m‘vl<.'"!4.i -# 

Note  that  one  space  aunt  be  Inserted  before  end  after  a  eteeastlon 
enclosed  by  wertieel  bars. 

Insert  one  specs  between  jAlAfiMS  double  wertieel  bars. 

!l«(t  +  hm>!|  «  c  ♦  Cj  Y,  f  Hdbc#)II  (!•<•  ♦  *>B)!!  <• 

0-0  *0 


■  - 
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Do  not  insert  space  between  a  preceding  superior  and  a  vertical 


bar. 


£  |A|“/2|A  -  21A|-n/2 


Do  not  insert  space  between  a  vertical  bar  and  a  bracket  or 
parenthesis. 

|s|  -  | y | C 1  +  0(1)];  f(u,  v)  -  0(|u|  +  |v|) 

4.9.1.  Vertical  Bars  Adjacent  to  Summations  and  Integrals.  Do  ; 
insert  space  between  a  summation  or  integral  sign  and  a  vertical  bar. 

I  IVl  +  bifc2^  "  1;  J  |fg|  dfi  ^  ||f||  •  f|gf( 

i-1 

4.9.2.  Vertical  Bare  Adjacent  to  Functional  or  Operational  Svmb> 
Insert  one  space  between  a  functional  or  operational  symbol  and  a  vert 
bar. 

11*  ||y(t)|{  •  0;  x  +  ■  log  fx  ♦  iy|  •  c 

l 

4.10.  Ixnonentlals  (See  also  Sec.  2.10.) 

Whan  an  exponential  Is  expressed  by  the  symbol  "e,"  do  not  inlert 
space  between  this  syttbol  and  a  letter  symbol  (Roman  or  Greek),  a  pare 
thesis,  or  a  brackat  (except  preceding  a  differential  or  derivative;  s 
Sec.  4.12). 

0  t  WBP 

u(t)  ~  e  0  c;  j  s0e'ft  dt;  u(t)  »  e^^Cl  +  0(t*1)] 

0 
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If  the  exponential  is  expressed  by  "exp,"  insert  one  space  before  and 
after  "exp." 


c‘4  >  2Cj  exp  [2c  J  0(e)  ds^ 

4.11.  Parentheses.  Brackets,  and  Braces  (See  also  Sec.  2.7.) 

Do  not  insert  space  between  a  letter  symbol  (Roman  or  Greek)  and 
an  opening  or  closing  parenthesis,  bracket,  or  brace  (except  preceding 
a  differential  or  derivative;  see  Sec.  4.12). 

p(t)  -  -J  a(t1)u(t1)k1(t  -  tj)  dtj 
*0 

f'(x)  -  X(tff(x  -  h)  ♦  *<x  ♦  h)])  *  *(*) 

Do  not  insert  space  between  adjacent  parentheses,  brackets,  or 
braces. 

[<n  -  «)  +  l](m  ♦  1)  -  (n  -  2m) (■  ♦  l)  ♦  (a  ♦  l)2 

4.12.  Differentials  tad  Derivatives 

Insert  one  space  balers  pairs  of  symbols  beginning  with  "d,"  "A," 
or  "d,"  except  In  the  denominator  of  a  fraction, 

a2f 

P  dx  +  Q  dy  +  R  ds  ■  0;  Ay  -  f#(x)  Ax  +  c  Ax;  2b  ■ 

L  ■  n  dz;  $  *  L  du2  +  2M  du  dv  +  N  dv2;  a  ■  f  tn  dg(t) 

J0  "  J-1 
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4.13.  Matrices  and  Determinants 

Single-space  between  the  rows  in  a  matrix  or  determinant;  allc 
four  spaces  between  the  columns  (measured  from  the  longest  element 
each  column).  The  groups  of  three  horisontallv  placed  dots  align  i 
are  typed  without  additional  space  between  them;  they  are  precedec 
followed  by  four  spaces  (measured  from  the  longest  element  in  the  , 
ceding  and  following  columns).  Allow  one-half  space  between  the  y* 
callv  placed  dots  and  one  and  one-half  spaces  before  and  after  eac* 
group  of  three;  that  is.  roll  the  platen  down  one  and  one-half  spat 
from  the  line  above  (measured  from  the  subscript)  and  type  the  flit 
dot;  roll  the  platen  down  an  additional  half  space  for  the  second  < 
third  dot;  roll  the  platen  down  one  and  one-half  spaces  and  type  ch 
last  line. 


f(K) 


[A  -  xl] 


t 


-  0 


l  ■» 


*N2  *NN  "  X 


A  single  element  can  either  center  on  a  multiple  clamant  (see  examp 
above)  or  align  with  It  (see  example  below). 


f(x)  ■  [A  -  xl]  • 


*11  ’  x 


*21 


*N1 


12 

-  x 

22 


N2 


IN 

*2N 


*NN  '  X 


'  *5*  ^  J  -0\  *V  - 


■  ■■  ■— f  't  mt<wa 


MN 
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4.14.  Factorial  Sian 

Do  not  Insert  specs  between  s  factorial  sign  and  the  element  that 
praesdss  or  follows  it. 


. ..  n  lies  between  a!  and  bj.  (In  text  line) 


(n/2) 

I 


P-0 


1 

2BPJ(n  -  2P)! 


(in  displayed  equation) 


4.15.  Abbreviations  of  Mathematical  Tense  (See  also  Sec.  4.6.) 

Insert  one  space  before  and  after  abbreviations  such  as  det,  tr , 
re,  cov,  etc. 


K(s,  t)  -  cov  [x(s),  x(t)];  ||h||J  -  var  [(h,  x)^] 


max  var  c'l 

ii*n-i 


l 


1*1 


tr  (xt)  -  1 


tr  (AB)  •  tr  <BA)| 


o 

•«|-<  w  (•)  <  *xi 


det  Ac  -  det  A 


\ 

Mote  that  these  abbreviations  earn  be  capitalised  or  lower  case,  accord¬ 
ing  to  the  preference  of  the  aether. 

latte  iafcttit  la  Hnwy 

Specs  between  symbols  in  sequence,  whether  or  not  they  are  enclosed 
within  parentheses. 

...  values  of  x,  y,  s 


*<«•  7,  «)  "  * 
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4.17.  Points  of  Omission 

Space  before  and  after  points  of  omission,  but  do  not  space  bet 
the  points.  Do  not  space  before  a  comma  following  points  of  omlssi-^ 


Pr  “  V  PJ+1 


C1  "  c2 


Ck“° 


c,v,  +  C-V-  +  ***  +  C.  V, 

11  2  2  k  k 


Cl  >  qr-2  ql 


J."  n+  1 


4.18.  Fractions  (See  also  Secs.  3.1  and  3.2.) 
Space  before  and  after  a  built-up  fraction. 


tj'S 


* 


I-Srv 


ds  _  d*  dx  ,  dt  dy 

s;  ais;  +  5;5f 


k-0 


2  A*Pn  dPn 

(1  -  x*)  -  2x  -jjS  ♦  n(n  ♦  l)P.  -  0 


dx2 


Do  not  insert  space  between  a  small  fraction  and  a  following 
symbol  (except  before  a  radical  sign;  see  Sec.  4.8). 


—  k  V  “  +  —  k  V 


•it ,<*+£«  i  y  . 2  ‘.i  2  2  l.t 

2  i*  i  L  C0‘  “  ki  J—  b 

k-1  iT  2  '  Rj  +  VR2J  2 


'r"rr 


m  ii  wimii  irirmw—n—i  mu  f  « ■Wf, ***-. 
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4.19.  Unit*  of  Mmium  Ip  Displayed  Equations 

Allow  three  spaces  between  a  displayed  equation  end  e  following 
unit  of  measure. 


X 

K 

P 


1300  +  30W  +  3W2  ft 
2 

i  V 

—  — jj-  nspers/unit  distance 

c  <i> 


units  of  h 


J  t*  dh  -  J 


2\ 
.  i 
«2, 


dh 


AA  er 


sec  i 


AN 


decibels  per  layer  transit 


4,20,  Connecting  WgrdfjjffH  flaai  4ft  JttMjfflHfl 

Allow  three  speces  before  end  after  "and,"  ‘'or,"  "as,"  "whenever, 
"if,"  "for,"  and  "where"  when  they  Join  two  equations. 


*  -  *0  "  h  an d  y  -  y0  •  k 


2a  or 


2mw  -1-0 


f(«,  y)  -  t  aa  («,  y)  -  (a,  b) 
|«^(t)  -  “||<#)|  *  •  idwnever  |t  -  e|  d  ft 
0(1,  or,  0)  -  0  if  i  0  t 
pJ0  -  0  for  J  <  L 

16 

in  w  -  In  r  +  16  where  w  -  re 
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Allow  three  epecee  before  end  only  one  epece  after  theae  words  when 
they  are  laeedlately  followed  by  another  word  or  words. 

|u  -  l|  <  c  whenever  both  m  >  N  and  n  >  N 
1  on  1 

|fn(t)  -  f(t) |  <  |  for  all  n  >  N  and  all  t  on  I 
f(x)  for  -tt  <  x  <  n, 

f0<K>  * 

f^(x  -  2n)  for  all  other  x 

Note  that  in  a  braced  equation,  the  explanatory  expressions  are  aligi 
three  spaces  being  allowed  before  the  expression  for  the  longest  jia 

4.21.  Defining  Expressions 

In  text,  allow  one  space  before  a  defining  expression,  whether  c 
not  the  expression  la  enclosed  within  parentheses.  In  a  displayed 
equation,  allow  five  spaces  before  the  defining  expression. 

...  given  Yj  -  Yq,  J  •  1,  ...,  k  (In  text) 

L(x  ♦  y)  -  L<x)  «  1  +  L(y) ,  x,  y  >  0 

1X1  •  0,  1  -  l,  2,  ... 

£ll*lY  ■  °*  1  '  1 . .  Y-  P-^  1 . n 

In  a  braced  equation,  align  the  defining  expressions;  allow  only  thre 
spaces  before  the  defining  expression  for  the  longest  elssMnt. 

*  «!<*  ).  x  >  0, 

x  <  o 


If  the  principal  equation  le  too  long  to  penalt  the  defining  expression 
to  be  placed  on  the  same  line,  it  should  be  placed  on  the  line  Immediately 
following  the  principal  equation,  flush  right  if  the  equation  is  un¬ 
numbered.  (If  the  equation  is  numbered,  place  the  defining  expression 
four  spaces  from  the  equation  number.  See  Sec.  5.8.) 

L(u)  -  aQu'(t)  +  bQu(t)  +  biu(fc  *'  ®)  +  f  b(tj)u(t  -  tp  dtL, 

O' 

0<cy,  cy^8 


Displayed  Equations  (See  also  Sec.  5.) 

Triple-space  before  and  after  a  displayed  equation  and  between 
multiple  equations  (disregarding  inferiors  and  superiors) ,  unless  the 
equations  are  complex,  in  which  case  the  spacing  must  be  adjusted  as 
necessary. 

V  +  v  *  ,<u>  E>  y> 


«e  *  un  •  f(u,  x,  y) 

•00  •  ]*  *<•>  «xp  [a  I*  V<t)  dtl  ds 
Jo  L  4o  J 

.  •**  , .  *$  ,'■) 


Triple-space  between  the  lines  of  a  multiline  displayed  equation 
(disregarding  inferiors  and  superiors).  If  the  equation  is  complex, 
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the  spacing  will  hava  to  be  adjusted  as  necessary  (see  also  Sec.  5.4. 
v(t,  t)u(t)  -  v(u),  t)g(ua)  -  J  u(s)  ds 

+  J  v(s,  t)a(s)u(s)  ds 

tt) 

+  I  v(s,  t)b(s)u(s  -(«)  ds  *  0 
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S.  ARRANGEMENT  OF  EQUATIONS 

5.1.  Placement  of  a  Single-line  Displayed  Equation 

Center  a  tingle- line  equation  (including  its  defining  expression; 
tee  Sec.  4.21)  on  the  full  text  width. 

+  8(x)y  ”0.  0  s  x  s  b  (1) 

dx 


5.2.  Placement  of  a  Multiline  Displayed  Equation  (See  alto  Sec.  5.4.) 

When  a  diaplayed  equation  oceupiei  more  than  one  line,  center  the 
entire  equation  on  the  text  width. 

u(t)  -  aog(0)k(t  -  0)  -  bj  j|  k(t  -  u)  -  t1)g(tl)  dtj 

+  f  b<el>  d'l  ^  -  ‘t  -  b2>*<*2>  "‘2 

+  jg  £(tl)k<fc  *  *|>  4tl*  t  >  P  (0 


.  i if •] * , in n ri jm i 


When  teveral  tingle- line  equations  ere  displayed,  they  should,  if 
possible,  be  aligned  on  an  equality  or  inequality  sign  and  the  entire 
group  centered  on  the  test  width. 


•in  Xj  ■  A§t 

(1) 

...  **. 

(2) 

A 

"•  <8i  •  V  ’  ^rr- 

(3) 

A 

•ln  (Bi  ‘  V  '  7^1 

(4) 
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However ,  when  alignment  would  bo  awkwaad,  each  aquation  should  b* 
centered  separately  on  the  text  width. 


df 

&T 


*(C1V>  +  *  ff* 


dc 


(g  -  vgv) 


d_ 

Z'T 


CrO , 


+  Vc  * 


vc*v 


-  V 


*w 


-  Vg. 


VC 


-  a  v 
*W  T 


Several  short  equations  can  be  placed  on  the  same  line,  provi 
the  equations  are  unnumbered  or  all  have  the  same  equation  number. 
Allow  four  spaces  between  these  equations. 


R-  v 


dR 

dt 


Vn  «ln  V, 


0* 


de 

dt 


v0  coc  v0 


Several  equations  can  be  grouped  and  centered  on  the  text  win 


uj(t)  -  tfVj), 

“1(0)  *  vr 

u^CO  *  g(ul(t)), 

u2(0)  -  Ul(l) 

R 

“  •  1  V  *  °> 

u(0)  *  Cj, 

k*l 

vk/+ Vk"°» 

vk(0)  -  r. 

Note  that  when  Che  equation  number  applies  to  the  entire  group,  it 
centered  on  the  two  lines.  (See  also  Sec.  5.8.) 


5.4.  Placement  of  Multiple  Multiline  Displayed  Equations 

Whenever  possible,  complex  equations  should  be  aligned  and  tin 
entire  group  centered  on  the  text  width. 
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I  \T  ■■  ■  JjCtKi  -  U)(t)]  +  ~  «(t){3K1(t)  -  Jr(T) 

-  .  T/“°[(l  -  |  l»£)  FjCO)  +  i  Fr(0)]}.  <l> 

l  "r(T)  1  f 

f  -fc-  -  Jr(T)  +  |  »(t){-3K1(t)  .  3Jr(T>  ■ 

-*  °|[^iC°)  +  VO)]}.  (2) 

l  h  [F1(T)  +  Fr(T)]  “  Cl  ‘  a,<T>^Ji<T>  +  Jr(T):i 

1  “T/uo 

-  l  «)(t)«  CF1(0)  +  Fr(0)]  (3) 


However,  if  eligmenC  would  present  sn  awkward  arrange— nt ,  each  aqua* 
should  be  centered  separately  on  the  text  width. 


«<V<2  -  V  l 


i+m 


l-w 


*  >>*V 


8*<B)<T0i  »i. 


(1) 


<*> 


3,3.  Breaking 


ift  JLlttt  Kflf 


In  a  text  11—,  an  equation  should  be  broken,  If  possible,  on  an 
equality  or  inequality  sign  (see  gee.  4.3). 


Show  that  h>(x)  -  fn(x)gn(x)  converges  on  I  to  h(x)  * 

f(x)f(x). 


It? 


This  definition  hold*  for  relative  minima  when  f(x,  y)  i 
f(xo,  yQ )  1*  satisfied. 

It  ia  eaey  to  verify  that  v  •  0  for  all  (x,  y,  z)  when  (x,  y)  t 

(0,  0). 

Note  that  it  is  preferable  to  type  the  equality  or  inequality  sign  on 
the  line  preceding  the  broken  portion. 

If  necessary,  an  equation  nay  be  broken  on  a  sign  of  operation  (&•' 
Sec.  4.2). 

Setting  c  “  1  and  d  “  -1,  we  then  obtain  0»v“l»v+ 

(-D  •  v. 

6  8  2  2 

A  relation  between  x  and  y  is  shown  by  x  +  2y  *  7x  y  - 
8x  +  2y  -  0. 

By  definition  of  a  sanoth  surface  clement,  we  can  see  that  r  x 

•  »  u 

%  ” 

A  sequence  can  be  broken  on  a  nark  of  punctuation  if  the  elasttnts  are  n 
enclosed  within  parentheses. 

He  can  sea  that  the  set  of  linear  combinations  of  v^,  v2,  ..., 

v.  is  the  space  spanned  by  the  k  vectors. 

R  v. 

Since  Vj ,  v2,  ....  vfc  are  linearly  dependant,  we  select  cJt  c2, 
ck. 

Here  F  is  considered  as  a  function  of  the  four  variables  x, 

y,  z,  X. 


wV*  •■•***••*••!* 'ut*<er 
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Do  noC  break  between  elements  that  are  in  a  aerlea  encloeed  within 

-  4 

The  correaponding  element  of  range  ia  y  ■  (y ^ ,  . ... 

The  correaponding  element  of  range  ia  y  *  (y^,  y2»  .. . . ,  y^) . 
There  ia  an  orthonormal  baaia  for  apace  vectora  (x^,  Xg,  x3 
to  8atiafy  the  given  ayatema  of  equationa. 

Do  not  break  a  simple  equation  at  the  end  of  a  line  (leave  the  line 
short  if  more  than  two  characters  are  needed  to  complete  the  expression) . 

Incorrect:  Solve  for  y  as  a  function  of  x,  since  f  0.  When  x  t 
-2,  solve  for  x  as  a  function  of  y. 

Correct:  Solve  for  y  as  a  function  of  x,  since  Fy  t  0.  When  x  t  -2. 

solve  for  x  as  a  function  of  y. 

Do  not  separate  a  trigonometric  function  from  lta  argument  (see  also 
Sec.  4.6). 

Incorrect:  If  a^(x)  converges  uniformly  to  f(x) ,  then  sp(x)  cos 
nx  will  converge  to  f(x)  cos  nx  for  each  fixed  n. 

Correct:  If  s^(x)  converges  uniformly  to  f(x) ,  then  ap(x)  cos  nx 

will  converge  to  f(>)  cos  on  for  each  fixed  n. 

Do  not  break  an  expression  enclosed  within  parentheses  (for  displayed 
equations,  see  Sec.  3.6). 

Incorrect:  Show  that  f  may  bo  written  as  f(x)  •  ♦  Sj(x  - 

1)  ♦  a2(x  -  l)2  ♦  o3(*  -  1>3  ♦  o4(«  -  i)4. 

Correct:  Show  that  f  nay  be  written  as  r(x)  “  aQ  +  a^x  -  1)  ♦ 

a2(x  -  l)2  +  a3(x  -  l)3  ♦  a4(x  -  l)4. 

Do  not  break  an  expression  that  is  enclosed  within  vertical  bars 
(sec  also  Secs.  4.1  and  4.9). 


parentheses . 

Incorrect: 

Correct: 

Correct: 
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Incorrect:  W«  conclude  that  the  aeries  converges  end  that  |f( 

*(*<>)  I  *  lx  “  “oJ  *  K* 

Correct:  We  conclude  that  the  seriee  converges  and  that 

|f(x)  -  £(^>1  *  |x  -  xj  •  K. 

Do  not  break  an  equation  between  an  integral  ( J*)  or  suanatior. 
and  the  terms  governed  by  these  symbols. 

Incorrect: 

Correct: 

Incorrect: 

Correct: 

Mt  Imldai  AlUBtoi  laassisas 

A  displayed  equation  should  be  broken,  if  possible,  on  an  equa 
or  inequality  sign.  Align  the  equality  or  inequality  eigne. 

Jfr>  "  »  J  1  Lf1  HGOe'J1”^4  £*]  •  J(0)(t,  40)«>(t)  dt 

*  *Q  l,"(J  **  J 

•  i  JQl  -  fc!>  •  »*a>»<t>  dt» 

Akq.  to>  *  V°(xlf  tj)  •  [L<x,  k(x,  t),  t)  ♦  C(x,  t)]  dt 

*0 

>  j  1  L(x,  k>,  t),  t)  dt 
*0 

A  displayed  equation  can  also  be  broken  on  a  sign  of  operatlot 
eigne  of  operation  are  aligned  one  space  in  back  of  the  equality  or 
sign. 


For  any  function  £,  we  see  that  f(x)  dx  *  J* 

.  a  a 

dx  +  i  y  f2(x)  dx. 

For  any  function  f,  we  see  that  J*  f(x)  dx  *  J*  f. 
.  a  a  1 

i  J*  fj**)  dx* 

*  so 

It  follows  that  the  seriee  ie  convergent  since 
1/k2  -  M  <  •. 

It  follows  that  the  series  is  convergent  since  F*_ 
H< 


■XPlb.  '«*  » 


2(«)  -  -blg(0  -  o»)e"e*  -  b0g(P)*'e*  +  (*0«  +  b0)  •’•tg1(t)  dt 

+  b1e‘u)“  «“itg1(t)  dt  +  e"P*  J*  b(t1)g(0  -  dtj 

-  f  «  dtj  f  **  •‘,tg1(t)  dt, 

a  0 

(  v(t  -  a)0(a)  ds  -  £(0)  f  n(t  -  a)p(a)  da 

Jo  Jo 

+  f  hit  - a)  -  l]f'(a)  da 
*0 

pt 

-  f(o)ii(t)  -  f(0)  +  [  net  -  a)f'(a)  da 

"0 

pt 

-  J  £'(•)  <i« 

"0 

-  f(0)|i(t)  -  f(t)  +  f  u(t  -  a)f'(a)  da 

•»0 


-  v(t)  -  £(t) 


A  two- 1 In*  Aquatic 


ataggerad  ratliar  than  aligned.  Cantar  the  whole 


aquation, 


r^Trnrrr 


»'<«  -  -»0^1  f  «*  <•,»>»,<« 

r-1  • 

kl^1  Z  •"*  C«r<*  •  •)]*,<£  -  •> 

r*l 

Zf  a  diiplajad  aquation  it  broken  on  a  aign  of  nultiplleation  (which  la 
uadaratood  but  ueualljr  not  preaent) ,  the  Multiplication  aign  ia  placed  at 
the  beginning  of  the  now  line. 


X(*t.  *»  t;  ■ 


«V  *•  W 


x  W*I-  «'■  «'•  «'  *•'. 
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If  pots lb la,  do  not  break  an  expression  enclosed  within  grouping 
symbols  (see  Sec.  2.7).  When  such  a  break  cannot  be  avoided,  try  to 
break  within  a  major  grouping  symbol. 

A(E  -  E0)  “  7  f A(M  “  V  +  8in  <E  ‘  E0)L(e  coa  V 

-  [1  -  cos  <E  -  E0)]A(.*  sin  E0))f  ( 

n(t)  -  — ^  lim  [J  e*th"1(s)pa(s)  da 

l-~  ci- 

+  J  e.8th"1(s)pb(s)  ‘ds  -  J  e8th'1(s)pv(s)  da")  ( 
ci+  cl 

5.7.  Alignment  of  Symbols  Following  "Where" 

When  the  symbols  used  in  a  displayed  equation  are  defined  and  pr* 

by  the  word  "where,"  type  the  first  symbol  on  the  same  line  as  the  wo 

"where"  and  align  the  rasuining  symbols  on  the  right  of  the  first  syn 

including  the  subscripts. 

v  •  *v«v 

where  V  ■  total  shear, 

'  if 

J.  ■  reduction  factor  for  shear, 

ns 

Hg  ■  ultimata  flight  load  factor, 

Vg  -  gross  weight. 

Note  that  the  word  "where"  is  typed  flush  left  and  that  there  is  only 
space  between  it  and  the  first  symbol. 

When  the  definition  is  in  the  fora  of  an  equation,  display  and  c < 
it. 

h  -  1^(1  -  Kjn), 


where 


5.8.  Numbering  Displayed  Equations 

Equation  number a  may  be  typed  flush  right  or  flush  left,  according 
to  the  preference  of  the  author.  Allow  a  minimum  of  four  spaces  between 
an  equation  and  its  number. 

If  the  equations  are  numbered  on  the  left,  type  the  number  on  the 
first  line  of  both  a  single-line  and  a  multiline  equation. 


Tjw(r)  s  -ore"  , 

T.O(r)  “  cre"r  -  e"r  [*  e2t  dt 
1  J0 

x  |  e"*[0(-or,  a)  +  or]  ds 

Jt 

*  -«-r  -  .-r  f  .2t  dt  f  .-*0 


i  -ore 


If  the  equations  are  numbered  on  the  rigtt,  type  the  number  on  the 
same  line  as  a  single-line  equation  uhd  on  the  last  line  of  a  multiline 
equation. 


*jV(r)  *  -Ofe"r, 

T^OCr)  *  -«e“r  -  e"r  e**  dt  J**  e"*[d(-or,  ■)  +  er]  ds 

*  -«-r  - f  .**  «t  f d. 


If  the  equation  is  toe  long  to  penait  the 


same  line,  type  it  on  the  line  immediately  following. 


to  be  typed  on  the 


|p(0|  *  c2e  °m(Oekt  f  fsiCe^ |  exp  [<A  -  k)tt  -  Cj  fl  a(t2)  dtj  dtx 

t«  t. 
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When  an  aquation  nuabar  appllaa  to  two  or  aora  equations,  it  should 
ba  centered  between  the  equations. 


Jj(0  -  J  a(tj)u(tj)  exp  [X(t  -  tj)]  dtj, 
*0 

J2(t)  -  J  •(t1)u(tj)lc1(t  -  tj)  dt1 


(1) 


If  two  or  more  equations  are  grouped  within  a  brace,  the  equation 
nunber  should  center  on  the  brace. 


B 


1CT  "  D  +  *l(o  "  "  °») 

Baj  -  aff(a  -  Oj)  *  0 


(1) 


If  the  principal  equation  is  too  long  to  permit  the  defining  expressio 
(see  Sec.  4.21)  and  the  equation  nuabar  to  be  placed  on  the  line  with  it, 
either  (1)  type  the  defining  expression  on  the  same  line  as  the  principal 
equation  and  type  the  equation  nuaber  on  the  line  iaaedlately  following,  or 
(2)  type  both  the  defining  expression  and  the  equation  nuaber  on  the  line 
iaaedlately  following. 


j!  »<•• 


t)b(s)u(s) 


ds  ■  J6  v(e  ♦  h,  t)b(s  +  h)u(s  +  h)  da,  t  >  t£ 


(1) 


j!  »<*• 


r 


t)b(s)u(s)  ds  ■  J  v(s  ♦  h,  t)b(s  +  h)u(s  +  h)  ds, 


t  >  t. 


(2) 


Appendix  A 


MATHEMATICAL  TEAMS  AMD  SYWOLS 

Absolute  value  or  nagnitude  . . . . . . 

Adjoint  . . . 

Approaches  . . 

Approximately  equals  . . 

Argument . . . 

Aspect  ratio . . . . . 

Boundary  of . . . 

Braces . . . . . 

Brackets  . . . . 

Change  in . . . .  . 

Constant . . . . . . . 

Contains  (or  includes)  . . 

Cosecant . . .  « 

Cosine . . 

Cotangent . . . . 

Cube  root  . . . . . 

*>•«*•• . . t.* . 

Difference . . . 

Divergence . . . . . . 

Divided  by . . 

Equal  to . . . 

Exponential  . . . . 

Greater  or  less  than  . . . . . 

Greater  than . . . 


adj 

“•  or  * 
“•  or  — 
arg 
m 
d 

{} 

[] 

A 

const 
D  or  2 

CSC 

cos 

cot 

tr 

dlv 

♦ 

■ 

exp 

> 


*  r  '<**:**«*?&*  •  mumm<  mug111"1  *m 
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Greater  than  or  equal  to  .... 

Greatest  lower  bound  . 

Factorial  . 

Hence,  therefore  . 

Included  in  (or  contained  In) 

Identical  with . . . 

Increment  of . . 

Inflmum  . 

Infinity  . 

Integral  . . 

Intersection . . 

Is  a  member  of . . 

Least  upper  bound  . 

Less  then . . 

Less  then  or  equal  to  ....... 

Less  then  or  greeter  then  ... 

Limit  . 

Limit  Inferior  . 

Limit  of  integration  . 

Limit  superior  . 

Logarithm . . . 

Magnitude  or  absolute  value  . 

Maximum  . 

Minimum  . 

Minus  . 

Minus  or  plus  . 


g. l.b.  or  inf 


core 

■ 

A 

inf 


I  ' 

n 

t 

l.u.b.  or  sup 

< 

£ 

< 

> 

11m 

11m  inf 


11m  sup 
log 


min 


* 


Minute 


Much  greater  than 
Much  smaller  than 
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Multiplied  by  . 

Nearly  equal  to  .... 

Norm . 

Not  equal  to  ....... 

Not  greater  than  . . . 
Not  Included  in  .... 

Not  less  than  . 

Parallel  to  . 

Parentheses  . 

Partial  differential 
Perpendicular  to  ... 

Plus . . 

Plus  or  minus  . 

Product  . 

Radical  . 

Ratio  of  . 

Secant  . 

Second  . 

Sine . 

Solidus  . . 

Such  that  . 

Sunmation  . . 

Supremum  . 

Tangent  . 

Triangle  . 


» 

« 

X  or  • 


..  II  II 

..  f 
..  * 

..  * 

..  t 
..  II 
..  (  ) 
..  d 

..  1 
. .  + 

..  * 

••  TT 

..  j 


sec 

i 


sin 


/ 


l 
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Union  .  U 

Variation . . . . .  * 

Vector  . . arrow  above 

symbol  or 
symbol  print 
in  bold  typ; 


Versed  sine 


vers 
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Append  lx  B 
GREEK  ALPHABET 


Greek  Name 

[ 

English 

Eauivalent 

Greek  Letter 

Capitals  ! 

i  Lover  Case 

Typit 

Script 

Typit 

Script 

Alpha 

a 

A 

A 

a 

a 

Beta 

b 

B 

B 

a 

0 

Gamma 

$ 

.  r 

r 

Y 

r 

Delta 

d 

& 

A 

6 

$ 

Epsilon 

SJ 

e 

E 

E 

c 

« 

Zeta 

z 

z 

Z 

c 

Eta 

e 

H 

H 

u 

V 

Theta 

th 

e 

e 

e 

9 

lota 

i 

z 

i 

•> 

4 

Kappa 

k 

K 

K 

K 

K 

Lambda 

1 

A 

A 

X 

X 

Mu 

■ 

M 

M 

I* 

/* 

Nu 

n 

II 

V 

:>  v 

X 

XI 

X 

I 

a 

c 

( 

Omicron 

5 

0 

0 

o 

e 

PI 

P 

n 

n 

TT 

tr 

Rho 

r 

r 

p 

P 

P 

Sigma 

a 

z 

2 

9 

9 

Tau 

t 

T 

T 

T 

r 

Upallon 

U 

I 

Y 

T 

U 

V 

Phi 

ph 

* 

t> 

9  or  0 

* 

Chi 

ch 

X 

X 

X 

X 

Psi 

?• 

Y 

¥ 

♦ 

* 

Omega 

5 

_G _ 

a 

» 

e» 
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